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Description 

[0001] The present invention relates to a layer-built 
heat exchanger comprising: a first-side plate having plu- 
ral channels for coolant flow formed by dividers on a flat 
rectangular panel, a hole at one end of the channels, 
and a hole on a diagonal line to the first hole on a differ- 
ent side of the plate; a second-side plate having plural 
channels for coolant flow formed by dividers on a flat 
rectangular panel, a hole formed separately at one end 
of the channels continuously to the corresponding hole 
in the first-side plate, and a hole on a diagonal line to 
the first hole on a different side of the plate continuously 
to the corresponding hole in the first-side plate; a seal 
plate between the first-side plate and the second-side 
plate; an end plate provided on both ends; and inlet/out- 
let pipes for the first and second coolants provided on 
one of the end plates continuous to said holes. 
[0002] Such a heat exchanger is known from JP-A-03 
063 496. 

[0003] The present invention is particularly used in a 
radiator for coolant oil in machine tools or in an air con- 
ditioner. 

[0004] Demand has risen for layer-built heat exchang- 
ers capable of using chlorofluorocarbons (CFC) and wa- 
ter and oil coolants in combination as first and second 
coolants for exchanging heat between CFC and CFC, 
CFC and water, water and water, or oil and water. A con- 
ventional layer-built heat exchanger is described below 
with reference to Figs. 1 - 5 (Japanese Patent Laid- 
Open No. 61-243297). 

[0005] As shown in the figures, the conventional lay- 
er-built heat exchanger 1 combines plural first-side 
plates 2, seal plates 3, and second-side plates 4 be- 
tween end plates 5a and 5b. The inlet pipes 6, 8 and 
outlet pipes 7, 9 for the first and second coolants, re- 
spectively are connected to the one end plate 5b. 
[0006] The first-side plate 2 has a rectangular shape 
with a pair of round holes 10, provided offset from the 
center at each end of the plate, for the first coolant flow. 
A series of parallel and winding channels 11 are formed 
by dividers 1 2 for conducting the coolant from a position 
near the round hole 1 0 at one end of the first-side plate 
2 to a position near the round hole 1 0 at the other end. 
[0007] Holes 1 3 for the flow of the second coolant are 
also formed on a diagonal line on the first-side plate 2 
on the sides different from those on which the round 
holes 10 are formed. Each hole 13 has a rectangular 
shaped area 14 and a semi-circular shaped area 15 at 
the middle of the long side of the rectangular shaped 
area 1 4. 

[0008] The second-side plate 4 has a similar rectan- 
gular shape with a series of parallel and winding chan- 
nels 1 6 formed by dividers 1 7 to conduct the coolant be- 
tween the two round holes 18. These round holes 18 
are formed correspondingly to the holes 13 in the first- 
side plate 2 with part of each hole 18 tracing the same 
arc as the semi-circular shaped area 15 of the corre- 



sponding hole 13 in the first-side plate 2. Holes 19 are 
also provided correspondingly to the round holes 10 in 
the first-side plate 2. Each hole 19 also consists of a 
rectangular shaped area 20 and a semi-circular shaped 
5 area 21 at the middle of the long side of the rectangular 
shaped area 20 such that part of each semi-circular 
shaped area 21 traces the same arc as the correspond- 
ing round hole 10 in the first-side plate 2. 
[0009] The seal plate 3 has holes 22 and 23 similarly 
shaped tothe corresponding holes 13 and 19 in the first- 
and second-side plates 2 and 4, respectively. The length 
of the rectangular shaped area 14 and 20 of the holes 
13 and 19 is made long enough to cover the ends of 
each of the channels 11 and 16, respectively. 
[0010] The plates are then assembled in successive 
layers in the order of first-side plate 2, seal plate 3, sec- 
ond-side plate 4, seal plate 3, first-side plate 2, seal 

plate 3, as shown in Fig. 5, and are sealed between 

the seal end plate 5a on one end and the end plate 5b 
provided with the first and second coolant inlet pipes 6, 
8 and outlet pipes 7, 9. 

[0011] With this construction the first coolant flows in 
through the inlet pipe 6, is diffused to the channels 11 
of the first-side plate 2 in the rectangular shaped area 
of the hole 22 in the seal plate 3, and flows through the 
channels 1 1 to the hole 22 on the opposite side to flow 
out from the outlet pipe 7. Similarly the second coolant 
flows in through the inlet pipe 8, is diffused to the chan- 
nels 16 of the second-side plate 4 in the rectangular 
shaped area of the hole 23 in the seal plate 3, and flows 
out through the hole 23 on the opposite side to the outlet 
pipe 8. 

[0012] Heat is exchanged between the first and sec- 
ond coolants through the seal plate 3, which is made 
from a material with good thermal conductivity for great- 
er heat exchange efficiency. 

[0013] In the cause of assembling the inlet/outlet 
pipes 6, 7, 8 and 9 to the end plate 5b, the holes in the 
end plate 5b must be countersunk so that the inlet/outlet 
pipes 6, 7, 8 and 9 can be positioned. 
[0014] It is an object of the present invention to pro- 
vide a layer-built heat exchanger in which the position- 
ing of the inlet/outlet pipes to the end plate is simplified. 
[0015] In accordance with the invention, a layer-built 
heat exchanger as defined in the preamble of the claim 
is characterized in that the inlet/outlet pipes are inserted 
through the one end plate to the end plate on the other 
side, and that a elongated slit hole is provided in the 
inlet/outlet pipes through the length of the layer of the 
first-side plates, second-side plates and seal plates at 
the position corresponding to the holes in the plates. 
[001 6] The invention will now be described in connec- 
tion with the drawings. 

Fig. 1 is an oblique view of a conventional layer-built 
heat exchanger, 

Fig. 2 is a plan view of the first-side plate in Fig. 1 , 
Fig. 3 is a plan view of the seal plate in Fig. 1 . 
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Patentanspriiche 

1. Mehrschichten-Warmetauscher 

s mit einer ersten flachen, rechteckigen Platte 

(2), die zwischen Trennstegen (12) eine Mehr- 
zahl von Kanalen (11) fur den Durchfluss von 
Kuhlmittel, eine erste Offnung (10) an einem 
Ende der Kanale und eine weitere Offnung (1 3) 

10 auf einer Diagonallinie zur ersten Offnung auf 

einer anderen Seite der Platte aufweist; 
mit einer zweiten flachen, rechteckigen Platte 
(4), die zwischen Trennstegen (17) eine Mehr- 
zahl vn Kanalen (16) fur den Durchfluss von 

15 Kuhlmittel, eine an einem Ende der Kanale und 

an die entsprechende Offnung der ersten Platte 
anschlieBend getrennt angeordnete erste Off- 
nung (18) sowie eine weitere Offnung (19) auf 
einer Diagonallinie zur ersten Offnung auf einer 

20 anderen Seite der Platte an die entsprechende 

Offnung der ersten Platte anschlieBend auf- 
weist; 

mit einer Abdichtungsplatte (3) zwischen der 
ersten Platte (2) und der zweiten Platte (4); 
25 mit einer Endplatte (5a, 5b) an den beiden En- 

den; und 

mit Einlass/Auslassrohren (6, 7. 8. 9) an einer 
der Endplatten an die Offnungen anschlieBend 
fur die ersten und zweiten Kuhlmittel; 

30 

dadurch gekennzeichnet, dass 
die Einlass/Auslassrohre (6, 7, 8, 9) durch die eine 
Endplatte (5b) hindurch in die Endplatte (5a) auf der 
anderen Seite eingesetzt sind, und 
35 dass die Einlass/Auslassrohre (6, 1 , 8, 9) eine lang- 
liche Schlitzdffnung (62) uber die Lange der Schich- 
ten aus ersten Platten, zweiten Platten und Abdich- 
tungsplatten im Bereich der Offnungen in den Plat- 
ten aufweisen. 

40 



Fig. 4 is a plan view of the second-side plate in Fig. 
1, 

Fig. 5 is a cross sectional view of line V-V in Fig. 1 , 
and 

Fig. 6 is a cross sectional view of a layer-built heat 
exchanger according to an embodiment of the 
present invention. 

[0017] An embodiment of the invention is described 
below with reference to Fig. 6. Like parts in the preferred 
embodiment and the prior art described above are re- 
ferred to by like reference numbers, and further descrip- 
tion of said like parts is omitted hereinbelow. 
[0018] In this embodiment the inlet pipe 6 for the first 
coolant passes through the end plate 5b, the round 
holes 10 in the first-side plates 2, the holes 22 in the 
seal plates 3, and the holes 1 9 in the second-side plates 
4 to the other end plate 5a. An elongated slit hole 62 is 
formed in the inlet pipe 6 at the position corresponding 
to the holes 10, 22, and 1 9. The outlet pipe for the first 
coolant and the inlet/outlet pipes for the second coolant 
are similarly formed through each of the plates to the 
end plate 5a. 

[0019] It is thus possible during assembly to simply 
insert the inlet/outlet pipes through the holes to the op- 
posite end plate to simply and correctly position the inlet/ 
outlet pipes in the layer-built heat exchanger. 



Claims 

1 . A layer-built heat exchanger comprising: a first-side 
plate (2) having plural channels (1 1 ) for coolant flow 
formed by dividers (12) on a flat rectangular panel, 
a hole (10) at one end of the channels, and a hole 
(1 3) on a diagonal line to the first hole on a different 
side of the plate; a second-side plate (4) having plu- 
ral channels (16) for coolant flow formed by dividers 
(17) on a flat rectangular panel, a hole (18) formed 
separately at one end of the channels continuously 
to the corresponding hole in the first-side plate, and 
a hole (1 9) on a diagonal line to the first hole on a 
different side of the plate continuously to the corre- 
sponding hole in the first-side plate; a seal plate (3) 
between the first-side plate (2) and the second-side 
plate (4); an end plate (5a, 5b) provided on both 
ends; and inlet/outlet pipes (6, 7, 8, 9) for the first 
and second coolants provided on one of the end 
plates continuous to said holes 
characterized in that 

the inlet/outlet pipes (6, 7, 8, 9) are inserted through 
the one end plate (56) to the end plate (5a) on the 
other side and that an elongated slit hole (62) is pro- 
vided in the inlet/outlet pipes (6, 7, 8, 9) through the 
length of the layer of the first-side plate, second- 
side plates, and seal plates at the position corre- 
sponding to the holes in the plates. 



Revendications 

1. Echangeur de chaleur a structure stratifiee 
45 comprenant : une plaque de premier cote (2) com- 
portant plusieurs canaux (11) destines a une circu- 
lation d'agent de refroidissement, formes par des 
separateurs (12) sur un panneau rectangulaire plat, 
un trou (10) a une extremite des canaux, et un trou 
50 (1 3) sur une ligne diagonale par rapport au premier 
trou sur un cote different de la plaque, une plaque 
de second cote (4) comportant plusieurs canaux 
(16) destines a une circulation d'agent de refroidis- 
sement, formes par des separateurs (17) sur un 
55 panneau rectangulaire plat, un trou (18) forme de 
fagon separee a une extremite des canaux, en con- 
tinuity du trou correspondant dans la plaque de pre- 
mier cote, et un trou (19) sur une ligne diagonale 
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par rapport au premier trou sur un cote different de 
la plaque en continuity du trou correspondant dans 
la plaque de premier cote, une plaque d'etancheite 
(3) entre la plaque de premier cote (2) et la plaque 
de second cote (4), et une plaque d'extremite (5a, s 
5b) disposee aux deux extremites, et des tubes 
d'entree/sortie (6, 7, 8, 9) destines aux premier et 
second agents de refroidissement disposes sur 
Tune des plaques d'extremite en continuity desdits 
trous 10 
caracterise en ce que 

les tubes d'entree/sortie (6, 7, 8, 9) sont inse- 
res au travers de la plaque de premiere d'extremite 
(5b) vers la plaque d'extremite (5a) de I'autre cote 
et en ce qu'un trou allonge en forme de fente (62) 15 
est realise dans les tubes d'entree/sortie (6, 7, 8, 9) 
suivant la longueur de la couche des plaques de 
premier cote, plaques de second cote, et plaques 
d'etancheite, a la position correspondant aux trous 
dans les plaques. 20 
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FIG. 6 
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